Introduction
The purpose of this study is to estimate the impacts on U.S. agriculture of the recently agreed to United States-Mexico-Canada Agreement (USMCA). 2 The USMCA-at times referred to as NAFTA 2.0-represents a renovated North American Free Trade Agreement (NAFTA), which has been in place for nearly 25 years. This analysis was done from two different perspectives. The first used the NAFTA agreement as the base case and compares it with USMCA to estimate the impacts of changes introduced in USMCA related to the agricultural sector, assuming no other changes. Because there have been many other changes in trade policy (e.g., steel and aluminum tariffs and the retaliation against those U.S. imposed tariffs), the second perspective includes two other cases reflecting other tariff changes. The first of these cases includes just the agricultural tariffs imposed by Canada and Mexico in retaliation of the U.S. actions in steel and aluminum. The second case adds agricultural tariffs imposed by other countries such, as China.
In addition, a literature study was done of what the impacts would be if NAFTA were to be eliminated without replacement by USMCA. In other words, what would happen if USMCA were not ratified and the Administration were to withdraw from NAFTA? The focus was on two credible studies, but these two studies use different assumptions in their analysis. The studies essentially assume that in the absence of NAFTA, tariffs in all three countries would return to most favored nation (MFN) rates. The results from the literature demonstrate that the U.S. economy and U.S. agriculture would face significant losses if NAFTA were eliminated without replacement.
This analysis uses the Global Trade Analysis Project (GTAP) model and the 2014 GTAP Data
Base. The base case with NAFTA uses the standard database, since NAFTA was part of the tariff data set. "Shocks" were then created to represent the three cases mentioned above. This report provides the quantitative results in terms of changes in agricultural exports and economic wellbeing (welfare).
The rest of this paper contains the following sections:
 Description of overall changes introduced in USMCA;  More detail on agricultural sector changes;  The USMCA changes with the Canadian and Mexican retaliatory tariffs in agriculture added;  The USMCA with all the tariff increases over the last 18 months including agricultural sector tariff changes introduced by other countries such as China;  Report of the literature analyses of the impacts of NAFTA elimination. The paper ends with some overall conclusions.
NAFTA: An historical perspective
To put the analysis in this paper in context, it is useful to examine the shares of agricultural imports and exports for Canada and Mexico. They have become more important destinations for U.S. agricultural exports with the development and growing implementation of NAFTA. Figure 1 shows the shares of major agricultural export destinations in 1995 and 2017. Over that time period the shares of U.S. agricultural exports destined for Canada and Mexico more than doubled -moving from 14.2% to 29.8%. The other large change was China moving from 4.7% to 13.7%, roughly tripling in share. Figure 2 shows the sources of U.S. agricultural imports. Canada and Mexico were already the largest sources of U.S. agricultural imports in 1995. Their combined shares grew a bit from 30% to 35%. China was not an important agricultural exporter in 1995 but ranked third in 2017 with 5% of U.S. agricultural imports. It is interesting that while U.S. export shares to Canada and Mexico roughly doubled under NAFTA, U.S. import shares from those countries did not change much. The relative importance of Canada and Mexico in U.S. agricultural trade is important to provide context for the analysis of the impacts of trade agreement changes that follows.
Figure 2. Source shares for U.S. agricultural imports

Key policy changes in the USMCA
The most significant impacts of the USMCA related to market access are concentrated in the automobile sector and a few agricultural sectors:
 Auto content for duty free access is raised to 75% from the existing 62.5%.  45% of the auto content must be produced in factories where workers are paid at least $16/hour.  Expanded import quotas in Canada for dairy and poultry products.
Many of the other new provisions relative to the original NAFTA deal with so-called 'deeper' integration issues such as reducing the impacts of non-tariff barriers, for example transparency in import and export licensing. There are also additional provisions that deal with intellectual property and the digital economy. The accord extends copyrights to 70 years (up from 50) and the period that a pharmaceutical drug can be protected from generic competition. In terms of the digital economy, it prohibits duties on music and e-books, and protections for internet companies, such as exempting them from liability for content their users produce. The new agreement maintains the dispute settlement mechanism of the existing NAFTA accord. There is a new sunset clause. The accord will be reviewed every 6 years for a decision on whether to extend it or not. If the decision is not to extend the agreement, it would expire after 16 years, or ten years after the review. The review process provides an opportunity to 'refresh' the agreement on a regular basis.
Implementation of the USMCA and Impacts on U.S. Agriculture After a transition period at the beginning of the implementation of NAFTA, agricultural trade across the three NAFTA countries was largely liberalized and agricultural trade increased substantially. A few key exceptions included protection of Canada's heavily regulated dairy sector and to a lesser extent poultry. The dairy and poultry sectors were subject to tariff rate quotas (TRQs), which provided minimal access, i.e. an export quota, at a low tariff level. Higher exports, so-called out-of-quota exports, were faced with higher and typically prohibitive tariffs. In particular, in 2017 TRQs were applied to chicken and turkey products, eggs and egg products, milk, butter, cream, cheese, ice cream, etc. Some of the specified Canadian quotas were reserved for selected regions (e.g. cheese of all types other than imitation cheese -66% allocated to EU; powdered buttermilk -reserved for New Zealand; concentrated/condensed milk/creamreserved for Australia). The new agreement expands the quotas in these sectors. This analysis estimates that the dairy quota expands by more than 100% (see Table 1 ) from a low level, and the 'other meat products' sector by some 11.5%.
3 There are smaller expansions in two other sectors -'other food products' and 'other animal products' -which includes live chickens and eggs. Our interpretation of the changes to agricultural protection under the USMCA is limited to these four sectors and only affect U.S. exports to Canada. The impact on total U.S. agricultural exports is relatively modest at around $454 million. Focusing on the target sectors, dairy exports increase by 5% and 'other meat' exports increase by 1.6%; to some extent this reflects the low share of U.S. exports in these sectors towards Canada (Figure 3 ). Export increases in the other two target sectors are much lower 0.4% and essentially 0% for 'other animal products' and 'other food products,' respectively. In value terms, the largest export increases are also associated with dairy ($280 million) and 'other meat' ($210 million) sectors, while aggregate agricultural and food export to Canada is expected to increase by around $450 million (Figure 3 ). The increase in U.S. exports in these sectors also generates increases in output, 0.28% in dairy (products) and 0.23% in raw milk production; 0.21% in 'other meat products;' 0.16% in 'other animal products' 4 and virtually no change in 'other food' output.
Implementation of the USMCA would also impact agricultural land prices. With increasing exports and growing demand for land, land prices grow by 0.26% in the 'raw milk' sector, while in other agricultural sectors the land price increase is a more modest 0.05% ( Figure 4 ). In the case of 'dairy products', labor demand grows by 0.28%, which is equivalent to 590 workers.
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The same absolute increase in employment is observed in the 'other meat' sector, where labor demand grows by 0.21%, while in 'other animal products' employment increases by 610 workers (+0.16%) ( Figure 4 ). On the macro level, implementation of the USMCA results in the slight welfare improvements in the United States of $188 million, while per capita income remains unchanged (+0.001%). There is no negligible impact on aggregate U.S. GDP. In summary, from the point of view of agricultural interests, the new USMCA has measurable impacts on the exports of dairy and poultry towards Canada, with modest impacts on farm income and labor demand.
The USMCA in a broader dynamic trade context a. Retaliatory agricultural tariffs by Canada and Mexico A hallmark of the Trump Administration has been sharp changes in U.S. trade policy-largely a reversal of the steady movement towards free trade since the end of World War II. The first of these trade policy actions targeted the steel and aluminum sectors in March 2018, justified on national security considerations, by imposing tariffs of 25% on steel and 10% on aluminum imports from most countries. 6 These trade actions were largely implemented uniformly across all trading partners-including Canada and Mexico. Along with many of the other U.S. trading partners, both NAFTA partners initiated retaliatory tariffs-targeting a broad set of traded goods, not only steel and aluminum. Table 2 summarizes the retaliatory tariffs imposed by Canada and Mexico on U.S. agricultural exports. They include 9.6% on 'other meat' products-largely poultry and pork meat, 6.7% on dairy products and 3.8% on vegetables and fruits by Mexico; 3.4% on sugar, 2.8% on 'other food products' and 1.65% on 'other meat' products by Canada. 7 Source: Based on data provided in Li (2018) Simulations in this analysis show that the retaliatory tariffs enacted by Canada and Mexico on their imports of U.S. agricultural and food products would reverse any potential gains that emerge from implementation of the USMCA, with exports losses for the sector at roughly $1.8 billion. In the most affected sectors, these retaliatory tariffs lead to a decline in U.S. exports of 6 Through the invocation of Section 232 of the Trade Expansion Act of 1962. 7 Retaliatory agricultural import tariffs are based on the aggregation of the HS 2012 6-digit tariffs using trade weights. Food and agricultural sectors reported in this study in most cases include more than one commodity at the HS 6-digit level of classification. Not all HS 6-digit level commodities within one sector face retaliatory tariffs, therefore the change in import tariffs at the sectoral level are lower than retaliatory tariffs for specific commodities. For example, Mexico has imposed a 20% tariff on U.S. exports of apples and cranberries. But these two goods are part of a large basket of goods denominated as 'vegetables and fruits' in the database and model and thus the average tariff increase on the broader basket is estimated to be 3.76%.
'other meat' products by 7%, dairy products by 1.2%, 'food products n.e.s.' by 2.6% and sugar by 1.3% ( Figure 5 ). There is only a minor drop in the exports of fruits and vegetables. In value terms, the largest decreases in exports are observed in 'other meat' ($931 million) and 'food products n.e.s.' ($836 million). Exports in other sectors increase marginally as U.S. agriculture adjusts its production and exports towards the non-targeted sectors. The decrease in U.S. agricultural exports also generates a reduction in output -0.08% in dairy products and 0.07% in raw milk production-the upstream activity. More significant reductions in output are observed in 'other meat products' (0.92%) and 'other animal products' (0.55%).
Reductions in agricultural exports also result in weakening land demand, which would lower land prices-up to 0.15% in the case of 'raw milk' (Figure 6 ). In relative terms, the biggest reductions in labor demand are also observed in 'other meat' and 'other animal' (products)-0.9% and 0.55% respectively ( Figure 6 ).
On aggregate, implementation of the USMCA together with the retaliatory tariffs imposed by Canada and Mexico results in the reallocation of 8,900 workers away from the agricultural and food sector, with the largest negative changes in the 'meat products n.e.s.' and 'food products n.e.s.' (2,600 workers within each sector) and 'other animal products' (2,100 workers).
At the macro level, implementation of the USMCA together with the retaliatory measures imposed by Canada and Mexico results in a reduction in U.S. economic well-being of $780 million, with per capita income reduction by 0.01%. There is almost no impact on U.S. GDP (-0.0001%). . This includes multi-round tariff increases between China and the United States (Li, 2018) . Relative to the positive impacts of the USMCA implementation on the U.S. agricultural sector, these trade frictions could have a dramatic negative effect on the U.S. agricultural industry. This subsection provides an assessment of the scenario that includes implementation of the USMCA on top of the recent tariff increases by the United States and the retaliatory tariff increases from other countries. These tariff increases begin with the steel and aluminum tariffs implemented by the United States on March 23, 2018, and include all the tariff changes up to the first round of U.S.-China tariff increases (Li, 2018) . Tariff increases implemented in this scenario do not include an announced subsequent round of the U.S.-China import tariff increases scheduled for January 1, 2019.
The quantitative assessment shows that under this more dramatic scenario of bilateral tariff increases the U.S. agricultural sector takes a much more sizeable hit, as aggregate U.S. agricultural and food exports drop by around $8 billion. While 'oil seed' exports suffer the most (-21%) following implementation of the retaliatory policies by China, exports in other agricultural and food sectors also decline (Figure 7 ). 'Meat products n.e.s.' exports drop by 8.7%, 'other animal products' by 5.5%, 'food products n.e.s.' by 2.9% and 'dairy products' by 1.7%. Mixed changes are observed in the exports of other food and agricultural commodities, but on aggregate, they outweigh each other (Figure 7 ).
The decrease in U.S. agricultural exports also generates reductions in output. Output decreases by 1% in the case of 'other meat products' and 'other animal products', while the 'oil seeds' sector experiences a much larger drop of 13.5%. Falling exports and output reduces land and labor demand in the agricultural and food sectors. Land prices decrease by 7.1% to 7.5% in most agricultural sectors, declining by 17.8% in the case of 'oil seeds' (Figure 8 ). Other agriculture sectors with large land price reductions include 'plant-based fibers' (11.1%). On the labor side, implemented policies result in the reallocation of 45,000 workers away from the agricultural and food sector, most of this reallocation is coming from the 'oil seeds' sector, where labor demand falls by 14.6%. Smaller labor reallocation comes from 'other meat products' and 'other animal products', at 2,900 and 3,700 workers, respectively.
Figure 8: Estimated changes in the U.S. agricultural land prices and labor demand in the context of broader trade retaliations
At the macro level, implementation of the USMCA together with the recent broad set of retaliatory measures results in a welfare reduction of $27.8 billion and per capita income reduction of 0.18% as U.S. GDP declines by 0.08%.
Abolition of NAFTA
This section summarizes studies that have assessed what could happen if the United States were to completely withdraw from NAFTA. While the eventual outcome is uncertain, one plausible outcome would be to replace the tariff-free access accorded under NAFTA and the subsequent USMCA with tariffs applied to countries with 'most-favored nation' (MFN) status. 9 In the case of autos, for example, this would increase tariffs to 2.5%-though the Trump Administration is assessing and could adjust MFN tariffs.
The two most relevant studies are Ciuriak et al. (2017) and Walmsley and Minor (2017) . Developing the appropriate MFN tariff involves going back to the original data source for tariffs to assess the preferential tariff (i.e., the NAFTA tariff) compared to the MFN tariff at the detailed tariff line level. 10 Figures 9-12 highlight the potential tariff increases for Canada, Mexico and the United States for the 20 highest MFN rates within each of the countries.
In the case of the United States there are two charts-one each for Canada and Mexicoshowing the MFN tariff levels for U.S. exports compared to the existing preferential tariffs (Figures 9 and 10 ). Under the existing NAFTA, U.S. exports to Canada face significant tariffs in dairy, 'other meat' and 'other livestock' products, poultry and pork, 'other processed foods', beverages and tobacco and vegetable oils. If Canada were to move to MFN rates, U.S. exporters would see some substantial increases in tariffs, with the exception of dairy and 'other meat' products that are governed by the quota regime that would likely not be impacted by elimination of NAFTA.
11 Of these top 20 goods (18 if the non-impacted sectors are excluded), eight are in agriculture and food. For example, beef products would go from a nuisance tariff of less than 1%, to more than 24%. In isolation, this could generate a reduction in U.S. beef product exports to Canada by some 50% to 100%. U.S. exports to Mexico currently face very little headwinds under NAFTA-there are relatively low tariffs on 'other food' products, vegetables and fruits and forestry products. Mexico's MFN tariffs are much higher than those of Canada. Of the 21 commodities with the highest MFN rates, 13 are agricultural or food products. A number of the MFN rates are likely prohibitive, in that they would halt virtually all exports from the United States-including 'other meat' products with an MFN tariff of 71%, 'other food' products at 35%, dairy products at 31%, and vegetables and fruits at 28.5%, up from the current 5%.
The United States allows virtually free access to Canadian and Mexican exports, with a few key exceptions (Figures 11 and 12) . Imports from Canada face tariffs on dairy of around 14% and smaller tariffs on 'other food' products and sugar. In the case of Mexican exports, the only significant tariff is on oilseeds. MFN tariffs would raise tariffs on a broad range of goods from Canada from around 1% up to 12% for textiles and wearing apparel. Many agricultural goods would see higher tariffs, including beef products (8.5%), vegetable oils (4%) and fruits and vegetables (4%). In the case of Mexican exports, the highest tariff increases would include dairy products (17%), beef (10%), vegetable oils (5%) and vegetables and fruits (4%).
The Ciuriak et al. study reports a drop in U.S. agricultural and food exports to Canada and Mexico of some $12 billion that is only partially compensated by $2.6 billion in a shift in exports to other countries, for a net loss in export revenues of $9.4 billion. Food imports also decline as tariffs are raised, but less than the decrease in exports, so that the United States would observe a deterioration in its food trade balance of nearly $5 billion. The Walmsley and Minor 2017 study is similar to the Ciuriak et al. study, with a few key differences:
 The Walmsley and Minor study uses a new model specification that allows tariffs to be differentiated by end-user (or final consumer). Thus, tariffs on imports for intermediate use in industry can differ from tariffs for fulfilling consumer demand. 12 This could have important impacts on firms' competitiveness if tariffs are initially low on intermediate goods.
 Their study uses a different aggregation of GTAP sectors, with less information on agricultural and food production.  Walmsley and Minor also assess two additional scenarios. In the second scenario, they assume that the United States and Canada revert to the former Canada-U.S. Free Trade agreement (CUSTFA). In a third scenario, CUSFTA holds for Canada and the United States, and Mexico and Canada maintain preferential tariffs. In other words, the United States imposes MFN tariffs on Mexican imports, Mexico imposes MFN tariffs on U.S. imports, and all other bilateral trade is at preferential rates. There are only a handful of common indicators to compare the results from the two studies. Notably, the Walmsley and Minor study does not provide changes in real income (also referred to as equivalent variation). In the case of the Ciuriak et al. study, the loss to the United States in real income is some $20 billion. where food and meat products take a relatively large hit, 1.7% and 1.5%, respectively, and an associated drop in the output of 'livestock and fishing' of some 1.2%.
Clearly, NAFTA has proven beneficial for the U.S. agriculture and food sectors, and for the U.S. economy broadly, even if it has caused structural shifts that have not benefitted all sectors.
Conclusions
This brief report provides a quantitative assessment of the possible impacts from different trade policy regimes in a volatile trade policy context. The assessment is based on the GTAP model, a standard tool in the arsenal of available tools in quantifying economics impacts of changes in trade policies. The direction of change and the overall magnitudes are likely to be robust under a number of possible specifications to the model. For example, the model assumes full employment and flexible labor markets-a perhaps not unreasonable assumption given the labor market conditions in the United States today. It also ignores other possible adjustment costs and thus reflects to a large extent a long-run outcome. Other factors that could influence the results include: 1) a re-allocation of investment across the three NAFTA countries as firms re-assess the profitability of their global supply chains; and 2) a decline in investment due to the uncertainties inherently linked to the volatility in trade policies. Though not possible in the context of the GTAP model, which is national in scope, it would also be interesting to assess the winners and losers at a regional or state level, particularly for those states that are highly reliant on agricultural exports.
U.S. agriculture has benefitted significantly from increasing market access in Canada and Mexico as a result of the formation of NAFTA some 25 years ago. The share of U.S. agricultural exports to these two countries has increased from 14.2% when the agreement was first signed to almost 30% currently. According to one study, a withdrawal from NAFTA, with tariffs reverting to MFN levels, would create a decline in U.S. agricultural exports of over $9 billion, and a loss of export revenue of $12 billion with the two NAFTA partners.
The new NAFTA agreement, USMCA consolidates the agricultural market access gains from NAFTA 1.0-fortunately for farmers-and in some sectors leads to an improvement in market access-notably in dairy and poultry exports to Canada. U.S. agricultural exports would increase by an estimated $450 million, largely concentrated in dairy and poultry (figure 13). Nonetheless, the international trade regime is in a state of considerable flux as the Trump Administration reverses the decades-long commitment towards freer trade. One of the first salvos was the imposition of 25% and 10% tariff increases on steel and aluminum, respectively. The U.S. trading partners reacted to these tariffs by targeting U.S. exports, particularly in sensitive sectors such as agriculture. The retaliatory tariffs implemented by Canada and Mexico on U.S. agricultural exports will reverse the modest export gains from USMCA-a decline of $1.77 billion rather than a gain of $450 million. In the broadest possible context, with all measures and counter measures, U.S. agricultural exports will decline by around $8 billionsimilar in size to withdrawing from NAFTA. These negative trade impacts will be reflected in lower incomes for U.S. farmers, reduced land returns and labor displacement.
Annex: Model assumptions
The quantitative findings discussed in this report are based on the GTAP v7 Model (Corong et al., 2017) calibrated to the GTAP global database (Aguiar et al., 2016) . We use a standard closure and default elasticity values. Additional information on the model and use of the database are available from the authors.
The GTAP database used for this report is Version 10p2 with a 2014 reference year. The specific regional and sectoral aggregations are provided in Tables A.1 
